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Art Unit: 2684 

DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1,2,5,6,11,12,17,18,22, and 23 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Aoyama (US Patent Application Publication #20020158800). 

Regarding claim 1, Aoyama teaches an apparatus comprising: 
an antenna weighted value (weight factor) generator to provide an antenna 
weighted value to a received signal by a manipulation of a first value derived from an 
amplitude of the received signal and a second value derived from a phase of the 
received Signal (Page 1, 0003 and 0004: Aoyama teaches the array 
antenna radio communication apparatus is a radio communication 
apparatus which is provided with a plurality of antennas, and may 
freely set directivity by adjusting each amplitude and phase of 
signals received at each antenna. The array antenna radio 
communication apparatus adjusts the amplitude and phase of the 
received signals by multiplying the received signals by a weight 
factor (hereinafter, called as "weight")). 



Regarding claim 2, Aoyama teaches the apparatus, wherein the antenna 
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weighted value generator comprises: a first variable amplifier to adjust an amplitude of 
the received signal; and a second variable amplifier operably coupled to the first 
amplifier to adjust the phase of the amplitude adjusted receive signal ( Page 1 , 
0004 : Aoyama teaches the array antenna radio communication apparatus 
adjusts the amplitude and phase of the received signals by multiplying 
the received signals by a weight factor (hereinafter, called as 
"weight") . The array antenna radio communication apparatus may 
intensely receive only signals incoming from a desired direction by 
adjusting the multiplying weight) . 

Regarding claim 5, Aoyama teaches an apparatus comprising: 
two or more antenna (See Figure 1, elements 101-1,101-2, and 
101-3) weighted value (weight factor) generators to provide antenna weighted 
values to two or more signals received at two or more antennas, respectively, wherein 
at least one of said antenna weighted value generators is able to generate a first 
antenna weighted value based on a manipulation of a first value derived from an 
amplitude of the two or more received signals and a second antenna weighted value 
derived from a phase of the two or more received signals (Page 1 , 0003 and 0004: 
Aoyama teaches the array antenna radio communication apparatus is a 
radio communication apparatus which is provided with a plurality of 
antennas, and may freely set directivity by adjusting each amplitude 
and phase of signals received at each antenna. The array antenna 
radio communication apparatus adjusts the amplitude and phase of the 
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received signals by multiplying the received signals by a weight 
factor (hereinafter, called as "weight")). 

Regarding claim 6, Aoyama teaches the apparatus, wherein the antenna 
weighted value generator comprises: 

a first variable amplifier to adjust an amplitude of the received signal and to 
provide an amplitude adjusted signal; and a second variable amplifier operably coupled 
to the first variable amplifier to adjust the phase of the amplitude adjusted signal ( Page 
1, 0004: Aoyama teaches the array antenna radio communication 
apparatus adjusts the amplitude and phase of the received signals by 
multiplying the received signals by a weight factor (hereinafter, 
called as "weight") . The array antenna radio communication apparatus 
may intensely receive only signals incoming from a desired direction 
by adjusting the multiplying weight) . 

Regarding claim 11, Aoyama teaches an apparatus comprising: 
two or more dipole antennas to receive two or more signals ( Figure 1 , 
elements 101-1,101-2 and 101-3 are dipole antennas to receive 
two or more signals) ; and 

two or more antenna weighted value (weight factor) generators to provide 
antenna weighted values to the two or more signals received at two or more antennas, 
respectively, wherein at least one of said antenna weighted value generators is able to 
generate a first antenna weighted value based on a manipulation of a first value derived 
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from an amplitude of the two or more received signals and a second antenna weighted 
value derived from a phase of the two or more received signals (Page 1, 0003 and 
0004: Aoyama teaches the array antenna radio communication apparatus 
is a radio communication apparatus which is provided with a plurality 
of antennas, and may freely set directivity by adjusting each 
amplitude and phase of signals received at each antenna. The array 
antenna radio communication apparatus adjusts the amplitude and phase 
of the received signals by multiplying the received signals by a 
weight factor (hereinafter, called as "weight")). 

Regarding claim 12, Aoyama teaches the apparatus, wherein the antenna 
weighted value generator comprises: a first variable amplifier to adjust an amplitude of 
the received signal and to provide an amplitude adjusted signal; and a second variable 
amplifier operably coupled to the first variable amplifier to adjust the phase of the 
amplitude adjusted Signal (Page 1, 0004: Aoyama teaches the array antenna 
radio communication apparatus adjusts the amplitude and phase of the 
received signals by multiplying the received' signals by a weight 
factor (hereinafter, called as "weight") . The array antenna radio 
communication apparatus may intensely receive only signals incoming ■ 
from a desired direction by adjusting the multiplying weight) . 

Regarding claim 17, Aoyama teaches a communication system comprising: a 
first communication device to transmit plurality of signals over plurality of channels ; a 
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second communication device to receive the plurality of signals by plurality of antennas 
and to combine the plurality of signals by providing antenna weighted values to the 
signals (Col. 1, 0010: Aoyama teaches an object of the present 
invention is to provide an array antenna radio communication apparatus 
and an array antenna radio communication method, capable of improving 
a reception quality by setting values of the reception weights for a 
plurality of signals transmitted from the same direction on a 
plurality of channels to the same value) . 

Regarding claim 18, Aoyama teaches the communication system, wherein the 
second communication device comprises: 

an antenna receiver comprises plurality of antenna (Figure 1, elements 
101-1, 101-2 and 101-3) weighted value (weight factor) generators 
operably coupled to the plurality of antennas wherein, an antenna weighted value 
generator of the plurality of the antenna weighted value generators is able to provide an 
antenna weighted value to the plurality signals based on a manipulation of a first value 
derived from an amplitude of a received signal received by an antenna of the plurality of 
antennas and a second value derived from a phase of the received signal ( Page 1 , 
0003 and 0004: Aoyama teaches the array antenna radio communication 
apparatus is a radio communication apparatus which is provided with a 
plurality of antennas, and may freely set directivity by adjusting 
each amplitude and phase of signals received at each antenna. The 
array antenna radio communication apparatus adjusts the amplitude and 
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phase of the received signals by multiplying the received signals by 
a weight factor (hereinafter, called as "weight")). 

Regarding claim 22, Aoyama teaches a method comprising: weighting plurality 
of signals by adjusting an amplitude and a phase of the plurality of signals based on a 
channel estimated information; and combining the plurality of weighted signals to 
provide a radio frequency signal (Page 1, 0003 and 0004: Aoyama teaches 
the array antenna radio communication apparatus is a radio 
communication apparatus which is provided with a plurality of 
antennas, and may freely set directivity by adjusting each amplitude 
and phase of signals received at each antenna. The array antenna 
radio communication apparatus adjusts the amplitude and phase of the 
received signals by multiplying the received signals by a weight 
factor (hereinafter, called as "weight")). 

Regarding claim 23, Aoyama teaches the method further comprising: 
transmitting the signals over plurality of channels; and receiving the signals by plurality 
of antennas (Col. 1, 0010: Aoyama teaches an object of the present 
invention is to provide an array antenna radio communication apparatus 
and an array antenna radio communication method, capable of improving 
a reception quality by setting values of the reception weights for a 
plurality of signals ' transmitted from the same direction on a 
plurality of channels to the same value) . 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 3,4,7-10,13-16,19-21, and 24 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Aoyama (US Patent Application Publication #20020158800) in 
view of Koga et al. (US Patent #6,577,686). 

Regarding claim 3, Aoyama teaches all the claimed elements in claim 2, except 
for the apparatus, wherein the second variable amplifier is able to provide a real portion 
of the phase of the antenna weighted value and an imaginary portion of the phase of the 
antenna weighted value. 

However, in related art, Koga teaches the apparatus, wherein the second 
variable amplifier is able to provide a real portion of the phase of the antenna weighted 
value and an imaginary portion of the phase of the antenna weighted value (Column 
4, line 19-26: Koga teaches, receiving a signal by the antenna 1, 
the received signal is passed through the high frequency circuit 21, 
band pass filter 22, AGC amplifier 23, and quadrature detector 25. In 
this period, a complex base band signal is obtained, in which the in- 
phase component and quadrature component of receiving signal 
correspond to real part and imaginary part respectively) . 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to use the teaching of the apparatus, wherein the 
second variable amplifier is able to provide a real portion of the phase of the antenna 
weighted value and an imaginary portion of the phase of the antenna weighted value, as 
taught by Koga, in the Aoyama's device in order to intensify the desired signal and to 
cancel or reduce the interference signal and noise at the combining output (Koga, Col.1, line 60- 
63). 

Regarding claim 4, the combination of Aoyama and Koga teach all the claimed 
elements in claim 3. In addition, Both of them also teach the apparatus, wherein the 
second variable amplifier comprises a first adjustable phase amplifier to adjust the 
phase of the received signal (See Aoyama, Page 1, 0004: Aoyama teaches 
the array antenna radio communication apparatus adjusts the amplitude 
and phase of the received signals by multiplying the received signals 
by a weight factor (hereinafter, called as "weight") and to provide the 
real component of the antenna weighted value (See Koga, Column 4, line 19- 
26: Koga teaches receiving a signal by the antenna 1, the received 
signal is passed through the high frequency circuit 21, band pass 
filter 22, AGC amplifier 23, and quadrature detector 25. In this 
period, a complex base band signal is obtained, in which the in-phase 
component and quadrature component of receiving signal correspond to 
real part and imaginary part respectively) ; and a second adjustable phase 
amplifier to adjust the phase of the received signal (See Aoyama, Page 1, 0004: 



Application/Control Number: 10/608,544 Page 10 

Art Unit: 2684 

Aoyama teaches the array antenna radio communication apparatus 
adjusts the amplitude and phase of the received signals by multiplying 
the received signals by a weight factor (hereinafter, called as 
"weight") and to provide the imaginary portion of the antenna weighted value (See 
Koga, Column 4, line 19-26: Koga teaches receiving a signal by the 
antenna 1, the received signal is passed through the high frequency 
circuit 21, band pass filter 22, AGC amplifier 23, and quadrature 
detector 25. In this period, a complex base band signal is obtained, 
in which the in-phase component and quadrature component of receiving 
signal correspond to real part and imaginary part respectively). 

Regarding claim 7, Aoyama teaches all the claimed elements in claim 6, except 
for the apparatus, wherein the second variable amplifier is able to provide a real portion 
of the antenna weighted value and an imaginary portion of the antenna weighted value 
to the received signal. 

However, in related art, Koga teaches the apparatus, wherein the second 
variable amplifier is able to provide a real portion of the antenna weighted value and an 
imaginary portion of the antenna weighted value to the received signal (Column 4 , 
line 19-26: Koga teaches receiving a signal by the antenna 1, the 
received signal is passed through the high frequency circuit 21, band 
pass filter 22, AGC amplifier 23, and quadrature detector 25. In this 
period, a complex base band signal is obtained, in which the in-phase 
component and quadrature component of receiving signal correspond to 
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real part and imaginary part respectively) . 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to use the teaching of the apparatus, wherein the 
second variable amplifier is able to provide a real portion of the antenna weighted value 
and an imaginary portion of the antenna weighted value to the received signal, as 
taught by Koga, in the Aoyama's device in order to intensify the desired signal and to 
cancel or reduce the interference signal and noise at the combining output (Koga, Col.1, line 60- 
63). 

Regarding claim 8, the combination of Aoyama and Koga teach all the claimed 
elements in claim 7. In addition, Both of them also teach the apparatus, wherein the 
second variable gain amplifier comprises a first adjustable phase amplifier to adjust the 
phase of the amplitude adjusted signal (See Aoyama, Page 1, 0004: Aoyama 
teaches the array antenna radio communication apparatus adjusts the 
amplitude and phase of the received signals by multiplying the 
received signals by a weight factor (hereinafter, called as "weight")) 
and to provide the real portion of the antenna weighted value to the received 
Signal (See Koga, Column 4, line 19-26: Koga teaches receiving a 
signal by the antenna 1, the received signal is passed through the 
high frequency circuit 21, band pass filter 22, AGC amplifier 23, and 
quadrature detector 25. In this period, a complex base band signal is 
obtained, in which the in-phase component and quadrature component of 
receiving signal correspond to real part and imaginary part 
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respectively) ; and a second adjustable phase amplifier to adjust the phase of the 
amplitude adjusted signal (See Aoyama, Page 1, 0004: Aoyama teaches the 
array antenna radio communication apparatus adjusts the amplitude and 
phase of the received signals by multiplying the received signals by a 
weight factor (hereinafter, called as "weight") and to provide the 
imaginary portion of the antenna weighted value to the received signal ( See Koga , 
Column 4, line 19-26: Koga teaches receiving a signal by the 
antenna 1, the received signal is passed through the high frequency 
circuit 21, band pass filter 22, AGC amplifier 23, and quadrature 
detector 25. In this period, a complex base band signal is obtained, 
in which the in-phase component and quadrature component of receiving 
signal correspond to real part and imaginary part respectively). 

Regarding claim 9, Aoyama teaches apparatus, wherein the first and second 
antenna weighted generators provided first and second antenna weighted received 
signals (Page 1, 0004: Aoyama teaches the array antenna radio 
communication apparatus adjusts the amplitude and phase of the 
received signals by multiplying the. received signals by a weight 
factor (hereinafter, called as "weight") . The array antenna radio 
communication apparatus may intensely receive only signals incoming 
from a desired direction by adjusting the multiplying weight), exceptfor 
the apparatus further comprising: a first adder to combine first and second real 
components of the first and second antenna weighted received signals of the first and 
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second antenna weighted value generators, respectively, and to provide a real 
component of a radio frequency signal; and a second adder to combine first and second 
imaginary components of first and second antenna weighted received signals, 
respectively, and to provide an imaginary portion of the radio frequency signal. 

However, in related art, Koga teaches the apparatus further comprising: a first 
adder (Figure 1, element 15) to combine first and second real components of the 
first and second antenna weighted received signals of the first and second antenna 
weighted value generators, respectively, and to provide a real component of a radio 
frequency signal (Figure 1, adder 15 combine first and second real 
components of first and second antenna weighted received signal); 
and a second adder ( Figure 1, element 15 also work as a second 
adder) to combine first and second imaginary components of first and second 
antenna weighted received signals, respectively, and to provide an imaginary portion of 
the radio frequency signal (Figure 1, adder 15 combine first and second 
imaginary components of first and second antenna weighted 
received signal). (Also/ Col. 3, line 62-Col. 4, line 2: Koga 
teaches a weight calculating section (WCS) 30 calculates the complex 
weight of each branch. A complex multiplying section (CMS) 100 
multiplies the complex base band signal issued from each receiving 
circuit 2 by the complex weight of each branch generated in the WCS 
30. A complex adder (CA) 15 adds the complex base band signal issued 
from the receiving circuit 2 of each branch after passing through the 
CMS 100) . 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to use the teaching of the apparatus further comprising: 

a first adder to combine first and second real components of the first and second 
antenna weighted received signals of the first and second antenna weighted value 
generators, respectively, and to provide a real component of a radio frequency signal; 
and a second adder to combine first and second imaginary components of first and 
second antenna weighted received signals, respectively, and to provide an imaginary 
portion of the radio frequency signal, as taught by Koga, in the Aoyama device in order 
to intensify the desired signal and to cancel or reduce the interference signal and noise at the 
combining output (Koga, Col.1, line 60-63). 

Regarding claim 10, the combination of Aoyama and Koga teach all the claimed 
elements in claim 9. In addition, Koga teaches the apparatus comprises: a radio 
frequency to an intermediate frequency quadrature downconverter to provide an in- 
phase portion and a quadrature portion of an intermediate frequency signal (Col . 3 , 
line 51-58: Koga teaches in FIG. 1, a receiving circuit 2 converts a 
receiving signal obtained in an antenna 1 in every branch into a 
complex base band signal. The receiving signal has been modulated in 
quadrature, and contains in-phase component and quadrature component. 
Herein, the complex base band signal is a signal composed of in-phase 
component and quadrature component corresponding to a real part and an 
imaginary part respectively) . 
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Regarding claim 13, Aoyama teaches all the claimed elements in claim 12, 
except for the apparatus, wherein the second variable amplifier is able to provide a real 
portion of the antenna weighted value and an imaginary portion of the antenna weighted 
value to the received signal. 

However, in related art, Koga teaches the apparatus, wherein the second 
variable amplifier is able to provide a real portion of the antenna weighted value and an 
imaginary portion of the antenna weighted value to the received signal (Column 4 , 
line 19-26: Koga teaches receiving a signal by the antenna 1, the 
received signal is passed through the high frequency circuit 21, band 
pass filter 22, AGC amplifier 23, and quadrature detector 25. In this 
period, a complex base band signal is obtained, in which the in-phase 
component and quadrature component of receiving signal correspond to 
real part and imaginary part respectively) . 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to use the teaching of the apparatus, wherein the 
second variable amplifier is able to provide a real portion of the antenna weighted value 
and an imaginary portion of the antenna weighted value to the received signal, as 
taught by Koga, in the Aoyama's device in order to intensify the desired signal and to 
cancel or reduce the interference signal and noise at the combining output (Koga, Col.1, line 60- 
63). 

Regarding claim 14, the combination of Aoyama and Koga teach all the claimed 
elements in claim 13. In addition, both of them also teach the apparatus, wherein the 
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second variable gain amplifier comprises a first adjustable phase amplifier to adjust the 
phase of the amplitude adjusted signal (See Aoyama, Page 1, 0004: Aoyama 
teaches the array antenna radio communication apparatus adjusts the 
amplitude and phase of the received signals by multiplying the 
received signals by a weight factor (hereinafter, called as "weight")) 
and to provide the real portion of the antenna weighted value to the received 
signal (See Koga, Column 4, line 19-26: Koga teaches receiving a 
signal by the antenna 1, the received signal is passed through the 
high frequency circuit 21, band pass filter 22, AGC amplifier 23, and 
quadrature detector 25. In this period, a complex base band signal is 
obtained, in which the in-phase component and quadrature component of 
receiving signal correspond to real part and imaginary part 

respectively) ; and a second adjustable phase amplifier to adjust the phase of the 
amplitude adjusted signal (See Aoyama, Page 1, 0004: Aoyama teaches the 
array antenna radio communication apparatus adjusts the amplitude and 
phase of the received signals by multiplying the received signals by a 
weight factor (hereinafter, called as "weight")) and to provide the 
imaginary portion of the antenna weighted value to the received signal ( See Koga , 
Column 4, line 19-26: Koga teaches receiving a signal by the 
antenna 1, the received signal is passed through the high frequency 
circuit 21, band pass filter 22, AGC amplifier 23, and quadrature 
detector 25. In this period, a complex base band signal is obtained, 
in which the in-phase component and quadrature component of receiving 
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signal correspond to real part and imaginary part respectively) . 

Regarding claim 15, Aoyama teaches the apparatus, wherein the first and 
second antenna weighted generators provided first and second antenna weighted 
received signals (Page 1, 0004: Aoyama teaches the array antenna radio 
communication apparatus adjusts the amplitude and phase of the 
received signals by multiplying the received signals by a weight 
factor (hereinafter, called as "weight"). The array antenna radio 
communication apparatus may intensely receive only signals incoming 
from a desired direction by adjusting the multiplying weight), except for 

the apparatus further comprising: a first adder to combine first and second real 
components of the first and second antenna weighted received signals of the first and 
second antenna weighted value generators, respectively, and to provide a real 
component of a radio frequency signal; and a second adder to combine first and second 
imaginary components of first and second antenna weighted received signals, 
respectively, and to provide an imaginary portion of the radio frequency signal. 

However, in related art, Koga teaches the apparatus further comprising: a first 
adder (Figure 1, element 15) to combine first and second real components of the 
first and second antenna weighted received signals of the first and second antenna 
weighted value generators, respectively, and to provide a real component of a radio 
frequency signal (Figure 1, adder 15 combine first and second real 
components of first and second antenna weighted received signal); 
and a second adder (Figure 1, element 15 also work as a second 
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adder) to combine first and second imaginary components of first and second 
antenna weighted received signals, respectively, and to provide an imaginary portion of 
the radio frequency signal (Figure 1, adder 15 combine first and second 
imaginary components of first and second antenna weighted 
received signal ). (Also, Col. 3, line 62-Col. 4, line 2: Koga 
teaches a weight calculating section (WCS) 30 calculates the complex 
weight of each branch. A complex multiplying section (CMS) 100 
multiplies the complex base band signal issued from each receiving 
circuit 2 by the complex weight of each branch generated in the WCS 
30. A complex adder (CA) 15 adds the complex base band signal issued 
from the receiving circuit 2 of each branch after passing through the 
CMS 100) . 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to use the teaching of the apparatus further comprising: 

a first adder to combine first and second real components of the first and second 
antenna weighted received signals of the first and second antenna weighted value 
generators, respectively, and to provide a real component of a radio frequency signal; 
and a second adder to combine first and second imaginary components of first and 
second antenna weighted received signals, respectively, and to provide an imaginary 
portion of the radio frequency signal, as taught by Koga, in the Aoyama device in order 
to intensify the desired signal and to cancel or reduce the interference signal and noise at the 
combining output (Koga, Col.1, line 60-63). 
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Regarding claim 16 f the combination of Aoyama and Koga teach all the claimed 
elements in claim 15. In addition, Koga teaches the apparatus, comprises: a radio 
frequency to an intermediate frequency quadrature downconverter to provide an in- 
phase portion and a quadrature portion of an intermediate frequency signal (Col . 3, 
line 51-58: Koga teaches in FIG. 1, a receiving circuit 2 converts a 
receiving signal obtained in an antenna 1 in every branch into a 
complex base band signal. The receiving signal has been modulated in 
quadrature , and contains in-phase component and quadrature component. 
Herein, the complex base band signal is a signal composed of in-phase 
component and quadrature component corresponding to a real part and an 
imaginary part respectively) . 

Regarding claim 19, Aoyama teaches all the claimed elements in claim 17, 
except for the communication system, wherein the antenna receiver further comprises: 
a first adder to combine real portions of plurality of antenna weighted received signals 
and to provide a real portion of a radio frequency signal; and a second adder to 
combine plurality of imaginary portions of the plurality of antenna weighted received 
signals and to provide an imaginary portion of the radio frequency signal. 

However, in related art, Koga teaches the communication system, wherein the 
antenna receiver further comprises: a first adder (Figure 1, element 15) to 
combine real portions of plurality of antenna weighted received signals and to provide a 
real portion of a radio frequency signal (Figure 1, adder 15 combine first 
and second real components of first and second antenna weighted 
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received signal) ; and a second adder ( Figure 1, element 15 also work 
as a second adder) to combine plurality of imaginary portions of the plurality of 
antenna weighted received signals and to provide an imaginary portion of the radio 
frequency signal (Figure 1, adder 15 combine first and second 
imaginary components of first and second antenna weighted 
received signal). (Also, Col. 3, line 62-Col. 4, line 2: Koga 
teaches a weight calculating section (WCS) 30 calculates the complex 
weight of each branch. A complex multiplying section (CMS) 100 
multiplies the complex base band signal issued from each receiving 
circuit 2 by the complex weight of each branch generated in the WCS 
30. A complex adder (CA) 15 adds the complex base band signal issued 
from the receiving circuit 2 of each branch after passing through the 
CMS 100) . 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to use the teaching of the communication system, 
wherein the antenna receiver further comprises: a first adder to combine real portions of 
plurality of antenna weighted received signals and to provide a real portion of a radio 
frequency signal; and a second adder to combine plurality of imaginary portions of the 
plurality of antenna weighted received signals and to provide an imaginary portion of the 
radio frequency signal, as taught by Koga, in the Aoyama device in order to intensify the 
desired signal and to cancel or reduce the interference signal and noise at the combining output 
(Koga, Col.1, line 60-63). 
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Regarding claim 20, the combination of Aoyama and Koga teach all the claimed 
elements in claim 19. In addition, Koga teaches the communication system, wherein the 
antenna receiver further comprises: a radio frequency to an intermediate frequency 
quadrature downconverter to provide an in-phase portion and a quadrature portion of an 
intermediate frequency signal (Col. 3, line 51-58: Koga teaches in fig. 
1, a receiving circuit 2 converts a receiving signal obtained in an 
antenna 1 in every branch into a complex base band signal. The 
receiving signal has been modulated in quadrature , and contains in- 
phase component and quadrature component. Herein, the complex base 
band signal is a signal composed of in-phase component and quadrature 
component corresponding to a real part and an imaginary part 
respectively) . 

Regarding claim 21, the combination of Aoyama and Koga teaches all the 
claimed elements in claim 20. In addition, Koga teaches the communication system, 
wherein the antenna receiver further comprises: an intermediate frequency to a base 
band frequency downconverter coupled to a radio frequency to an intermediate 
frequency downconverter to provide a real portion and an imaginary portion of a base 
band e frequency signal (Col. 1, line 54-63 and Col. 3, line 50-58: 
Koga teaches in the adaptive array diversity receivers, for each 
diversity branch, there is a receiver circuit converting the receiving 
signals from the antenna into a base band signal which is not detected 
coherently. For the k-th branch (k=l, 2, . . . , K) , the base band 
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signal Xk is multiplied by a complex weight Wk and summed with the 
weighted base band signals from the other branches for combining. The 
Wk is calculated to adjust the phase and the amplitude of each branch 
in order to intensify the desired signal and to cancel or reduce the 
interference signal and noise at the combining output. In FIG. 1, a 
receiving circuit 2 converts a receiving signal obtained in an antenna 
1 in every branch into a complex base band signal. The receiving 
signal has been modulated in quadrature, and contains in-phase 
component and quadrature component. Herein, the complex base band 
signal is a signal composed of in-phase component and quadrature 
component corresponding to a real part and an imaginary part 
respectively) . 

Regarding claim 24, Aoyama teaches all the claimed elements in claim 23 
except for the method, further comprising downconverting the radio frequency signal to 
an intermediate frequency signal. 

However, in related art, Koga teaches the method, further comprising 
downconverting the radio frequency signal to an intermediate frequency signal (Col . 
1, line 54-57: Koga teaches in the adaptive array diversity 
receivers, for each diversity branch, there is a receiver circuit 
converting the receiving signals (radio frequency signal) from the 
antenna into a base band signal (intermediate frequency signal)). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 

invention was made to use the teaching of the method, further comprising 
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downconverting the radio frequency signal to an intermediate frequency signal, as 
taught by Koga, in the Aoyama's device in order to intensify the desired signal and to 

cancel or reduce the interference signal and noise at the combining output (Koga, Col.1, line 60- 

63). 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Hladik et al. (US Patent #5,465,271) teaches post detection weighted vector 
combining diversity receivers using phase metrics for mobile and indoor radio channels. 

Hayashi (GB 2340354 A) teaches CDMA receiver where the received signals are 
phase adjusted/time delayed and then summed before dispreading. 

Otsuka-cho (EP 1187365 A2) teaches OFDM receiving apparatus with antenna 
diversity. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dominic E. Rego whose telephone number is 571-272- 
8132. The examiner can normally be reached on Monday-Friday, 8:30 am-5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nay Maung can be reached on 571-272-7882. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/608,544 



Page 24 



Art Unit: 2684 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-91 97 (toll-free). 
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